Brain cholinergic involvement in the rapid development of tolerance to the hypothermic action of ethanol.
The enzymes of the cholinergic system have been investigated in discrete brain regions in mice treated with repeated injection of ethanol. Male mice kept under controlled environmental conditions were treated with ethanol (3 g/kg/day) for 3 days. Animals were sacrificed 1 hr after ethanol injections. Brain regions studied were cerebral cortex, cerebellum, midbrain, hypothalamus, medulla oblongata, amygdala, and hippocampus. The administration of a single dose of ethanol resulted in significant increase (P less than 0.05) in choline acetyltransferase (ChAT) activity in all different brain regions. Repeated injections of ethanol at the 2nd and 3rd day did not result in any further rise in ChAT activity of the brain regions studied except for the midbrain. The results also show that acetylcholinesterase (AChE) activities increased significantly (P less than 0.05) in the pons and hippocampus in acutely ethanol intoxicated animals. The repeated injection of ethanol resulted in significant increase in AChE activities of the cortex and the amygdala. Meanwhile, animals developed tolerance to the hypothermic action of ethanol after ethanol third injection. The results of the present investigation indicate that the rapid development of the hypothermic tolerance to ethanol might be mediated by the brain cholinergic system.